The Wechsler Adult Intelligence Scale-III (WAIS-III) was administered to 152 patients at a VA Medical Center. Means for age, education, and Full Scale IQ were 51.49 years (SXDX 13X00), 12.43 years (SXDX 2X00), and 92.61 (SXDX 14X06), respectively. Of the 152 patients, 69 had substance abuse disorders, 39 had medical/neurological conditions, 27 had both substance abuse and psychiatric disorders, and 17 had psychiatric conditions. The 13 WAIS-III subtests were subjected to a principalaxis factor analysis with oblimin rotation. Four factors were specified to be retained. The Verbal Comprehension, Perceptual Organization, and Processing Speed factors were identical to those in the standardization sample. However, Arithmetic could not be allocated to any factor within the patient sample. The Working Memory factor consisted only of the Digit Span and Letter-Number Sequencing subtests. D
The WAIS-III-WMS-III Technical Manual (The Psychological Corporation, 1997) reports the results of a series of exploratory factor analyses of the Wechsler Adult Intelligence Scale-III (WAIS-III). After dividing the standardization sample into five age bands (16±19, 20±24, 35±54, 55±74, and 75±89), the 13 primary subtests (Object Assembly was excluded) were analyzed using the principal-axis method (restricted to two iterations), followed by an oblique rotation. Four factors were specified to be retained. The results of these analyses supported a four-factor solution and yielded the familiar Verbal Comprehension and Perceptual Organization constructs. The Vocabulary, Similarities, Information, and Comprehension subtests comprised the first factor, whereas the second consisted of the Picture Completion, Block Design, Matrix Reasoning, and Picture Arrangement subtests. A third factor, which is believed to measure Working Memory, was composed of the Arithmetic, Digit Span, and Letter-Number Sequencing subtests. The last factor was based on the Digit Symbol-Coding and Symbol Search subtests and is thought to measure the hypothesized cognitive dimension of Processing Speed.
Factor analytic studies of the WAIS-III standardization sample provide useful information concerning the construct validity of the scale, but their findings may not generalize to clinical populations. To make accurate test interpretations, practitioners need to have a thorough appreciation of the WAIS-III factor structure across a broad range of patient samples. Therefore, the present study constitutes an initial attempt to investigate the generalizability of the WAIS-III factor structure in a diagnostically heterogeneous sample of patients referred for intellectual or neuropsychological assessment at a midwestern VA medical center. To insure continuity with previous factor analytic studies of the revised scale, the same statistical methods reported in the WAIS-III-WMS-III Technical Manual were applied to the present clinical sample.
Method

Participants
The first 152 referrals (males 148Y females 4) who were administered the 13 primary WAIS-III subtests constituted the sample. There were 118 Caucasians, 29 African-Americans, 3 Native Americans, and 2 Hispanics. English was the primary language for all participants. Means for age and education were 51.49 years (SXDX 13X00) and 12.43 years (SXDX 2X00), respectively. Table 1 presents means, standard deviations, and ranges for the WAIS-III subtests, IQs, and indexes. Diagnostically, the sample consisted of 69 persons with substance abuse disorders, 39 with medical/neurological conditions, 27 with substance abuse and psychiatric disorders, and 17 with psychiatric conditions.
Procedure
The 13 WAIS-III subtests were intercorrelated and the resulting matrix was subjected to a principal-axis factor analysis that was limited to two iterations. An oblimin rotation was selected and four factors were specified to be retained. This methodology was utilized because it is the same as the one employed with the WAIS-III standardization sample (The Psychological Corporation, 1997). To determine the level of similarity between the WAIS-III factor structure of the standardization sample and the current patient participants, coefficients of congruence (Harman, 1976) and Salient Variable Similarity Indexes (s indexes; Cattell, Balcar, Horn, & Nesselroade, 1969) were computed.
Results
The subtest intercorrelation matrix presented in Table 2 provided the data for analysis. Table 3 presents the pattern loadings for the four-factor solution following rotation. Factors I, II, III, and IV accounted for 49.7%, 5.8%, 4.0%, and 2.2% of the total variance, respectively. Each rotated factor was considered to be composed of subtests with loadings ! .45. Based on the order of extraction and minimum loading criterion, Factor I represented the construct of Perceptual Organization and was composed of Block Design, Picture Completion, Matrix Reasoning, and Picture Arrangement. Factor II, which was labeled Verbal Comprehension, consisted of the Vocabulary, Information, Comprehension, and Similarities subtests. Factor III was made up of the Digit Symbol-Coding and Symbol Search subtests and was consistent with the hypothesized dimension of Processing Speed. Finally, the subtests of Digit Span and Letter-Number Sequencing emerged as Factor IV and appeared to measure the construct of working memory.
In the lower portion of Table 3 appear the coefficients of congruence and s indexes between factors in the patient group and those based on the standardization sample. The coefficients of congruence across groups on the four factors ranged from .99 for Verbal Comprehension to .90 for Processing Speed. The s indexes computed between the groups on the Verbal Comprehension, Perceptual Organization, and Processing Speed factors were all 1.00. The s index for the Working Memory factor was .80.
Discussion
The magnitude and pattern of factor loadings for the patient group appear consistent with those reported for the standardization sample in the WAIS-III-WMS-III Technical Manual. Coefficients of congruence and s indexes reinforced this impression and suggested factorial equivalence across groups on the Verbal Comprehension, Perceptual Organization, and Processing Speed factors. For the Working Memory factor, the coefficient of congruence was a respectable .91, whereas the s index was only .80. This discrepancy suggests that the factors should not be viewed as equivalent across groups. The most plausible explanation is that although the Arithmetic subtest was assigned uniquely to the Working Memory factor in the normative group, it could not be so assigned in the patient sample. When interpreting the WAIS-III, it is important to keep in mind that the indexes reported in the WAIS-III Administration and Scoring Manual (Wechsler, 1997) do not reflect precisely the underlying factor structure of the scale. Instead, the test publishers provide deviation quotients for the Verbal Comprehension Index that are based on the sum of scaled scores from the Information, Similarities, and Vocabulary subtests. Likewise, the Perceptual Organization Index is computed from the sum of scaled scores on the Picture Completion, Matrix Reasoning, and Block Design subtests. When the WAIS-III was under development, it was decided that the Comprehension and Picture Arrangement subtests could be dropped without altering the psychometric properties of the index scores. According to the test authors, the above subtest combinations are sufficient to adequately measure the Verbal Comprehension and Perceptual Organization constructs, respectively. Regarding the Working Memory Index, the exploratory factor analyses conducted on the standardization sample (The Psychological Corporation, 1997) indicated that the Arithmetic subtest consistently showed the smallest factor loadings of the three proposed components. Thus, Arithmetic appears to demonstrate relatively low``saturation'' with the working memory construct and, as a result, may tend to deviate in terms of level of performance from the Digit Span and Letter-Number Sequencing subtests.
For some practitioners, the decision to interpret a WAIS-III protocol according to the fourfactor model recommended in the test manual is based, at least in part, on the amount of intersubtest scatter that is evident in the profile. When the subtest components of a factoranalytically derived index are similar in magnitude, interpretation of the hypothesized construct is considered appropriate. However, when the scores that contribute to one or more factor-based indexes are markedly discrepant, they may not provide adequate estimates of the constructs being measured, suggesting that the four-factor model is not the most efficacious for explaining an examinee's cognitive functioning. Kaufman and Lichtenberger (1999) have proposed guidelines for determining whether an individual WAIS-III protocol provides an adequate representation of the four-factor model. Specifically, they argue that when the range (highest minus lowest) of scaled scores on the Verbal Comprehension factor is ! 5 points, the Information, Similarities, and Vocabulary subtests no longer constitute a unitary dimension and should not be interpreted as such. Likewise, a range of ! 6 scaled-score points across the Picture Completion, Matrix Reasoning, and Block Design subtests renders the Perceptual Organization factor suspect. It follows that when subtest scores in either or both of these composites are characterized by extreme variability, it may be unwise to attribute clinical or diagnostic importance to a significant Verbal Comprehension±Perceptual Organization Index discrepancy.
It is also of interest to ascertain whether the Working Memory and Processing Speed factors emerge as unitary constructs within a given WAIS-III profile. According to Kaufman and Lichtenberger (1999) , when the range of scaled scores is ! 6 points across the Arithmetic, Digit Span, and Letter-Number Sequencing subtests, the Working Memory Index should not be interpreted. For the Processing Speed Index, if a difference of ! 4 scaled-score points between Digit Symbol-Coding and Symbol Search is obtained, then this subtest combination does not represent an interpretable unitary psychological dimension.
The Kaufman and Lichtenberger (1999) approach to WAIS-III interpretation appears reasonable. However, one should keep in mind that it has not been empirically determined whether or not indexes based on widely divergent components are less valid than indexes based on subtest scores of similar magnitude. Also, because the indexes reported in the WAIS-III Administration and Scoring Manual are based on the entire standardization sample, it is assumed that factor sums based on widely divergent subtests were not excluded from the scaling of indexes during test development. Therefore, until supportive research is forthcoming, strict adherence to the method outlined above appears premature. For some practitioners, it is possible that the Kaufman and Lichtenberger (1999) approach may complicate interpretation and/or possibly cause important information concerning an examinee's cognitive processes to be overlooked or discarded.
The present study represents an initial attempt to investigate the generalizability of the WAIS-III factor structure. Although practitioners should find the results informative, it must be stressed that they are preliminary and based on a relatively small sample of VA patients that consisted mostly of persons with substance abuse disorders. Future research needs to utilize larger patient samples from both VA and civilian sources. It would also be helpful to focus on diagnostically homogeneous groups of patients with neurological, medical, and psychiatric disorders. Confirmatory factor analysis should also be applied to the WAIS-III scores of clinical groups to extend the line of research from exploration to that of explanation.
